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Specification 



1. Title of the Utility Model 
Honeycomb-Shaped Filter Element 

2. Claims 

A honeycomb-shaped filter element, wherein a flat filter member and an 
undulating filter member are wound around a center pipe in scroll-like fashion, 
the obverse surface of both filter materials bonded together by the application of 
a sealing adhesive along the edges of the undulating filter member and the 
application of an adhesive at several places along the ridge lines of the various 
crest portions, and the reverse surface of both filter materials bonded together by 
the application of a sealing adhesive along the edges of the undulating filter 
member and the application of an adhesive at several places along the ridge 
lines of the various trough portions, and wherein the interval between the 
bonding positions along the ridge lines of the crest portions and trough portions 
of the obverse surface and reverse surface of the filter materials ranges between 
20 mm and 30 mm. 

3. Detailed Description of the Utility Model 
(Industrial Field of Application) 




The present utility model relates to a honeycomb-shaped filter element used 
primarily in air filters in which a flat filter member and an undulating filter member 
are wound around a center pipe in scroll-like fashion. 

(Prior Art) 

Honeycomb-shaped filter elements (e) usually consist of a flat filter member and 
an undulating filter member made out of filter paper The construction method 
will now be summarized with reference to FIG 4 (a) and FIG 4 (b). First, as 
shown in FIG 4 (a), the flat filter member 1 and the undulating filter member 2 
are arranged so that they face each other, and one edge of the surface of the 
undulating filter member 2 facing the other member (the obverse surface) is filled 
with a sealing adhesive 3 (such as a vinyl chloride-based adhesive) using an 
adhesive gun. At the same time, spots of a quickly drying adhesive 4 (such as a 
vinyl acetate-based adhesive) are applied along the ridge of the crest portions 
excluding the sealed portion as the members 1, 2 are rolled up. Next, as shown 
in FIG 4 (b), one edge of the bonded undulating filter member 2 on the surface 
opposite the one described above (the reverse surface) is filled with a sealing 
adhesive 3, and spots of a quickly drying adhesive 4 are applied along the ridge 
of the trough portions excluding the sealed portion. The integrated filter element 
is wound in scroll-like fashion around a center pipe 5 with one edge of the 
undulating filter member being sealed. 

A filter element (e) is thus formed in which one edge is sealed with a sealing 
adhesive 3 leaving a plurality of channels open on the other side widthwise and 
in which both the obverse and reverse surfaces of the flat filter member 1 and 
the undulating filter member 2 are bonded to each other along the ridges of the 
crest portions. 

In addition, a steel support ring 6 is placed on the top edge of the filter element 
(e) and another support ring 6 and elastic packing 7 are placed on the other 
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edge before being housed in a cup-shaped container (a) for use. A cover (b) is 
then attached, and the container (a) and the cover (b) are fastened by placing 
several clips (c) around the edge. 

(Problem Solved by the Utility Model) 

The obverse and reverse surfaces of the flat filter member 1 and undulating filter 
member 2 constituting the filter element are attached to each other by applying 
spots of adhesive at certain intervals along the ridge line of the crest and trough 
sections of the undulating filter member 2. Because the present interval in filter 
elements of the prior art is a relatively large 50 mm to 60 mm, the buckling 
strength of these filter elements is inadequate. When the element is placed 
inside the container (a), the cover (b) is attached, and the edges fastened using 
clips (c), the pressure applied to the periphery of the filter members causes the 
center to bulge laterally, the bonded portions to pull apart, and the filtering 
function to decrease. 

However, when the bonded sections of the filter members 1, 2 are increased to 
strengthen the filter element, the effective filtering area of the filter members and 
the longevity of the filter are reduced. 

The purpose of the present utility model is to provide a long-lasting filter element 
with high buckling strength by bonding both the obverse and reverse surfaces of 
the flat filter member and undulating filter member at the appropriate interval. 

(Means of Solving the Problem) 

The present utility model solves this problem by providing a honeycomb-shaped 
filter element, wherein a flat filter member and an undulating filter member are 
wound around a center pipe in scroll-like fashion, the obverse surface of both 
filter materials bonded together by the application of a sealing adhesive along 




the edges of the undulating filter member and the application of an adhesive at 
several places along the ridge lines of the various crest portions, and the reverse 
surface of both filter materials bonded together by the application of a sealing 
adhesive along the edges of the undulating filter member and the application of 
an adhesive at several places along the ridge lines of the various trough 
portions, and wherein the interval between the bonding positions along the ridge 
lines of the crest portions and trough portions of the obverse surface and reverse 
surface of the filter materials ranges between 20 mm and 30 mm. 

(Working Example) 

FIG 1 and FIG 2 show a working example of the present utility model. A band- 
shaped flat filter member 11 and undulating filter member 12 are arranged so 
that they face each other, and edges of the obverse surface of the undulating 
filter member 12 (the surface facing the other member) are filled with a sealing 
adhesive 13 using an adhesive gun. At the same time, spots of a quickly drying 
adhesive 14 are applied at 20 mm to 30 mm intervals along the ridge of the crest 
portions excluding the sealed portion as the members are rolled up. The flat 
filter member 11 and the undulating filter member 12 are bonded to each other 
by the sealing adhesive 13 and the adhesive 14 applied along the ridge of the 
crest portions. 

The edges of the reverse surface of the bonded undulating filter member 12 or 
the surface opposite the one shown in FIG 2 are then filled with a sealing 
adhesive 13, and spots of a quickly drying adhesive 14 are applied at 20 mm to 
30 mm intervals along the ridge of the trough portions excluding the sealed 
portion. The integrated filter element is wound in scroll-like fashion around a 
center pipe 15 with one or both edges of the undulating filter member 12 sealed. 
The reverse surfaces of the flat filter member 11 and undulating filter member 12 
are sealed by the sealing adhesive 13 and the adhesive 14 on the ridge line of 
the trough portion to form a rolled-up filter element (e) of a certain diameter. 
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A support ring is placed on one edge of the filter element (e) and either another 
support ring or elastic packing is placed on the other edge before being housed 
in a cup-shaped container. 

FIG 3 is a graph showing the relationship of the interval between the bonding 
positions of the quick drying adhesive 14 on the obverse and reverse surfaces of 
the flat filter member 11 and the undulating filter 12 and the buckling strength 
and longevity of the element. Here, curve A denotes the bucking strength and 
curve B denotes longevity. As for the buckling strength of the element, the 
bonding position interval is inversely proportional to the strength. At intervals of 
50 mm or less, there is a direct increase in strength. At 30 mm, the strength is 
120 kg, while at 50 mm as in the prior art, the strength is 60 kg. In other words, 
the increase in strength is two fold. At 20 mm. the strength is 165 kg or 2.7 times 
the strength at 50 mm. 

As for the longevity of the element, it sharply increases at intervals between 0 
mm and 20 mm but rises only gradually between 20 mm and 50 mm. At intervals 
above 50 mm, the longevity of the element hardly changes at all. 

The optimum value for the interval between bonding positions for the flat filter 
member 11 and the undulating filter member 12 was determined to range 
anywhere from 20 mm to 30 mm based on these consideration. 

Therefore, in the present utility model, the interval between bonding positions for 
the flat filter member 11 and the undulating filter member 12 can be set 
anywhere between 20 mm and 30 mm. 



(Effect of the Utility Model) 



The present utility model provides a honeycomb-shaped filter element, wherein a 
flat filter member and an undulating filter member are wound around a center 
pipe in scroll-like fashion, the obverse surface of both filter materials bonded 
together by the application of a sealing adhesive along the edges of the 
undulating filter member and the application of an adhesive at several places 
along the ridge lines of the various crest portions, and the reverse surface of 
both filter materials bonded together by the application of a sealing adhesive 
along the edges of the undulating filter member and the application of an 
adhesive at several places along the ridge lines of the various trough portions, 
and wherein the interval between the bonding positions along the ridge lines of 
the crest portions and trough portions of the obverse surface and reverse 
surface of the filter materials ranges between 20 mm and 30 mm. As a result, 
the filter element has two to three times the buckling strength of filter elements of 
the prior art, and the element does not become warped in the middle, the 
bonded portions do not come apart, the filtering function does not decrease, and 
longevity is maintained even when placed inside a container, covered and 
fastened with clips. Therefore, the filter element is ideal for use in many different 
situations. 

4. Brief Explanation of the Drawings 

FIG 1 is a perspective view of the bonding of the flat filter member and the 
undulating filter member in the filter element of the present utility model. FIG 2 is 
a perspective view of the rolled-up filter element. FIG 3 is a graph of test results. 
FIG 4 (a) is a perspective view of the bonding of the fiat filter member and the 
undulating filter member in a filter element of the prior art. FIG 4 (b) is a 
perspective view of a rolled-up filter element of the prior art. FIG 5 is a cross- 
sectional view of the filter element housed in its container. 



1,11... flat filter member 



2, 12 ... undulating filter member 

3, 13 ... sealing adhesive 

4, 14 ... adhesive 

5, 15 ... center pipe 
e ... filter element 
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FIG 1 

1 1 ... flat filter member 

12 ... undulating filter member 

13 ... sealing adhesive 

14 ... adhesive 

FIG 2 

1 1 ... flat filter member 

12 ... undulating filter member 

13 ... sealing adhesive 

14 ... adhesive 

15 ... center pipe 
e ... filter element 

FIG 3 
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[horizontal axis] Bonding Position Interval 
[vertical axis] Buckling Strength 

FIG 4 
FIG 5 
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Claim 

An air cleaner, characterized by the fact that a honeycomb body, having inlet parts and 
outlet parts of a number of mutually parallel through paths partitioned by a filter medium that are 
blocked ,n an alternate fashion, and having packings with projecting parts fixed to both ends of 
.ts outer penpheral wall, is arranged in a housing consisting of a casing constituted with one end 
open and the other end covered by a blocking plate with an outlet pipe, and of a cover being 
constituted with one end open and the other end covered by a blocking plate with an inlet pipe- 
and the open ends of the casing and the cover are coupled together in the vicinity of the center of 
the side wall of the honeycomb body. 
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Detailed ex plana tion of ihe inveniion 

The present inveniion pertains loan air cleaner used in an internal combustion engine. 

Recently, attempts have been made to make the pans constituting an internal combustion 
engine lighter in order to improve fuel consumption, and the lightness is also realized in air 
cleaners by removing constitutional parts or using plastic. Also, extending the service life of the 
elements of the air cleaner is important to make it more maintenance-free. In order to respond to 
these demands, an air cleaner in which an end plate is omitted by fixing an element to one of the 
two end lids of a cylindrical casing, and using the other end lid as an air flow inlet, is provided in 
Japanese Kokai Utility Model No. Sho 56(1 981]- J 1895 1, while an air cleaner having an element 
wherein the filter is bag-shaped, with upper and lower end plates being omitted, is provided in 
Japanese Kokaj Patent Application No. Sho 57fi982]-i 40554. However, in the former 
publication, due to the conventional chrysanthemum-shaped element, the service life cannot be 
prolonged without changing the filtration area. In the latter publication, since a vertical section of 
Ihe element has a V shape, the number of folds that can be housed in the radial direction of one 
surface is limited, so that increase of the filtration area cannot be expected. The structure also 
requires a cap, and the number of constituent pnrts is not reduced, so that lightness cannot be 
realized. 

The present invention provides an air cleaner in which these problems are solved. 
According to the constitution of this air cleaner, a honeycomb body, in which inlet parrs and 
outlet parts of a number of mutually parallel through paths partitioned by a filter medium are 
blocked in an alternate fashion, is disposed in a housing consisting of a cylindrical casing and a 
cylindrical cover, and the above-mentioned casing and cover are coupled at the central part of the 
side wall of the honeycomb body. The number of constituent parts is reduced, so thai lightness is 
achieved, and the service life is prolonged by increasing the filtration area. Furthermore, the 
honeycomb body can be easily replaced. The present invention will be explained in the 
following, using an application example. 

An air cleaner 1 of Figure 1 is constituted by disposing a honeycomb body, such as spiral . 
element 4, in a housing consisting of a tapered cylindrical ensing 2 and a tapered cylindrical 
cover 3. The cylindrical casing 2 is open at one end, and a flange 21 is arranged at its outer 
periphery. The other end is blocked by a blocking plate 5 in which an outlet pipe 7 is arranged at 
the center and a step pan 6 is arranged at the outer peripheral edge. Also, a so-called tapered 
shape is formed from the opening at one end toward the blocking plate 5 at the other end. The 
distance between the flange 2 1 and Ihe blocking plate 5 is half the length of the element 4. The 
cylindrical cover 3 is open at one end, and a flange 31 with the same diameter, as that of the. 
above-mentioned casing flange 2 1 is arranged at its outer periphery. A step part 9 is arranged at 
the outer peripheral edge of the other end, and the other end is blocked by a blocking plate 8 in 
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rv ' nsia " ed Then - simi,a,,y ,o casin6 *• • *»« >• <°™< 

.he biockang P ,a,e 8. The casing nange 2 1 and ,he cover range 3, are secured by an anaCm^ 
means such as dip , , and . bo „. so ,hn, a noosing is form*, The spiral slen)e „ 4 „ £™ 
sa,d housmg. Aho. .he housing 2 and ,he cover 3 can be s.raigh, wi.hou. being limi.ed ,o "he 

TZT " Wi>e ^ °' ' dri " ed P ' a ' e a ' SO * *™* ed ta ^""Ce ,0 of 

II .the spiral elemen, 4. as shown in Figure 2. a Ha, fiber medium 41 and a com.ga,ed 
n, er rued. 42 having ridgea 43 and vaiieys 44 are superposed, wi.h ,he ridges 43 aTone end 
and , e valleys 44 of , he o.her end being blocked, and .his is spira.iy wound on a core cy „ d e 
45. A so, ,„ ,„ , elemem 4 , he na , med . um a u jh Oder 

on .he cona cyhnder and b.ocked in an al.enaa.e fashion. Also, a, ,he upper and .owe, ends of he 
o r penphera, wall of ,„= elemen, 4. aa shown in Figure 3. are ore.hane packings , 2 and ° 3 

Is " ZT m "" S,ieh " y T" er ,ha " innerdiame '" ° f ' he " s1 "* 2 - P'oiecung 

surface a d ih ' * PaS ' **" ° f 4 «— «« °» ">« -d edge 

surface and ,h=se projecng paru ,4 and .5 s.ope gmdually ,o ,he ou.er per.phera, peak A 

In .he a,r cleaner 1 wi.h such a cons.i.u.ion, air comaining dua, is induced via an ' 

r 8 3 '" ' C , C0Ver 3 Whe " ° n C ° mbusto " "th. is s.ar.ed. i. passes , nrough me 

fiber med.umof ,be elemen, 4. is purified, and is sen. .o .he in.emn, combus.ion engine 1" 
shown ,„ , he „ 6ure . via |he oMcs pjpc 6 A , ^ 6 ne no, 

u e hane pack.nga ,2 and , 3 arranged a, ,he upper and lower ends of ,he elemen. 4 are prLd 
by he ends ,4 and ,5 (sic, of.he ou.er peripheral edges of , he casing 2 and ,he cover 3 so 1, 
bey are no, moved by forces .„ ,he veriica, d.rec.ion due ,o v.bra.ions of .he m.erna, combo , on 
eng,„e. and are buffered by ,he ou.er periphera, paris of ,he packings 12 an dl3 lhaI are in 

Paris of ,he packmgs ,2 and ,3 secured wi.h d,e elemen. 4. and separa.ion from .he lel, is 
prevented^ As a resuh. sealing is assured. Also. ,he packings ,2 and ,3 in comae, wbt ,he e„ 
pans 6 and 9 of ,he casing 2 and .he cover 3 a.ways secure ,he elemen, 4 ngains. forces iiT the 
honzonu d.recbon doe ,o .he vibraUons of ,he in.ema, combuaUon eng.ne and no g a , Lg 
a sea, ng leak ,s crea.ed. Then, in case ,he e,emen, 4 becomes clogged and is replace* if me cbo 
1. failed m ,he fiange 2, is released.and ,he casing 2 or cover 3 is removed. L side wlu 7 
,he .tan, 4 appears, and ,he eiemen, can be easi.y repiaced by gripping „,e side wall 

AS men " oned ab< "' e . a «°'ding ,0 ,he air cleaner of ,he presen, inven.ion. since a simple 
c ver forsecunng ,he elemen, aaranged in .he casing is used wi.hon. usmg an end p, a ,e of he 

ach,eved. Then, dunng replacemen. of .clogged elemen,. because ,he side wall par, of.he 
elemen. can be gripped, me elemen. can a.ao be easily replaced. Also, in ,he honeycomb body 
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since the inlet parts and the outlet parts of a number of mutually parallel through paths 
panmoned by the filter medium are blocked in an alternate fashion, the filtration area is 
increased, so that the service life can be prolonged. 

Brief des cription of the figures 

Figure I is a cross section showing the air cleaner of the present invention. Figure 2 is a 
spiral element shown as an application example. Figure 3 is a detail diagram showing a step part 
and a urethane packing. " 
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